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The New World genus Phacdia (Hydrophyllaceae) in¬ 
cludes between 150 and 200 si)ecies (Constance, 1951) some 
native to South America; but the majority being restricted 
to North America, occurring from Guatemala to within 50 
miles of the Arctic Circle. Brand (1913) divided the genus 
into six sections, four of these sections being relatively small 
and together comprising 33 species. The remaining two sec¬ 
tions are comparatively large and nearly equal in size. One 
of these larger groups, the section Eutoca, is exclusively 
North American and is distinguished by corolla scales and 
the presence of more than four pitted seeds per capsule. The 
section Eutoca is probably an aidificial assemblage ot rela¬ 
tively distinct species groups. One of these, herein referred 
to as the Phacelia FmnkUu'd group, is an aggregation of six 
montane to alpine to sub-arctic species. In addition to P. 
Fmnklinii, the group includes P. Lyallii, P. lenta, P. mollis, 


oens'i 


The current infra-generic classification of Phacelia is gen¬ 
erally conceded to be inadequate. However, considerably 
more evidence must be accumulated before the various spe¬ 
cies groups can be accorded a classification that pi ojiei ly i e- 
lates them to each other. It seems necessary, therefore, to 
defer the formal recognition of the Phacelia Frankhnii group 
until enough knowledge is accumulated to make possible a 
realignment of the species groups of the entire genus. 

'Supimrted by Krant G-3886 from the National Science Foundation, and All- 
UnivtM-sily Keseiirch Grant 2493. Michipran Slate University. 
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The gTowth pattern in these species is marked by the 
formation of a basal leaf rosette from which an infloi’escence 
axis ai'ises. Plants of Phacclid Fnuiklmn. are spring" to 
siimmei’-llowering biennials, oi‘ summer-flowei'ing annuals; 
while those of F. lenta., P. Lyallii, P. 7nollis, P. idahodnsis, 
and P. scncra are spring-flowering perennials. In distribu¬ 
tion, the group extends from northern Arizona to Great Bear 
Lake, Canada, and from the Olympic Peninsula east to Lake 
Superior. Because of the variation and unreliability of the 
taxonomic characters previously employed in this group, an 
experimental study was initiated and evidence obtained 

both living plants and herbarium specimens. All spe¬ 
cies, except P. Jctita which is known only from the type col¬ 
lection, have been grown fi’om seed. 

The assistance of those who have obtained seed collections 
for this investigation is gratefully acknowledged. Appreci¬ 
ation is also extended to Dr. Lincoln Constance and to my 
colleagues Drs. Henry Imshaug and John Beaman for their 
discussions and criticisms. Special thanks are extended to 
the many hei-baj-ium curators who have made specimens 
available for this study. Herbaria ai"e cited by the abbrevia¬ 
tions of Lanjouw and Stafleu (1959). 


om 


Taxonomic History 

The description of Eutoca Frmiklvnti (and of the genus 
Eiitoco) by Robert Brown (1823) marked the first recogni¬ 
tion of a species in this group. Brown’s description was 
based on material obtained in noi'thern Saskatchewan by the 
first Franklin expedition. In 1830, Graham added the des¬ 
cription of Eutoca scricea, based on material grown from 
seed collected in the Canadian Rockies by Drummond. These 
two species were illustrated in Curtis’s Botanical Magazine 
in 1830, and have since been interpreted as distinct species. 

Gray (1875) gave Eutoca, subgeneric rank under Phacelui, 
and infei'red a close relationshij) between Phacclia 
Fmntdmii and P. sericea by aligning them in a common 
group, at the same time describing P. Lyattii as a variety 
of P. sericea. Bi’and (1913) placed P. Frankliiiii; P. lenta, 
and P. sericea, in the same group, and interpreted both P. 
Lyallii and P. uUihoeiusis as subspecies of P. sericea. 

Both Phacelia, linearis and P. procera have been variouslv 
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aligned with species of the P. Franklinii group by Gray (op. 
cit.), Brand (op. cit.), and Howell (1945). To clarify these 
interpretations, both P. linearis and P. procera were included 
in cei'tain aspects of this study. 

Morphology and Cytology 


MORPHOLOGICAL STUDIES. 


Flow err:. The corollas of most 


phacelias have linear appendages that are adnate along one 
edge to the inner suiTace of the corolla tube. Each appendage 
is fused to a lateral vein, there being two such appendages, 
or scales, at the base of each petal (Fig. 1). In Phacelm 
linearir and in species of the P. Franklinii group, these 
appendages are nearly parallel and are free of the stamen 
filaments. By contrast, the appendages of P. procera are 
strongly divei'gent and are fused across the filament bases, 
forming a pocket (Fig. 1-B). The appendages of P. linearis 
and of species of the P. Franklinii group overlie a nectary 
along the midvein, a feature that has been described by 
Constance (1949) in phacelias of the section Cosmanthus. 
The surface of this nectaiy is glabrous in P. linearis and in 
P. Fran klin a, but is hairy in other species of the P. Fra n k¬ 
linii group. The glabrous inner corolla surface and the nu¬ 
merous, long hairs of the stamen filaments generally 
distinguish the flowers of P. Franklinii from those of all 
other members of the P. FranklinU group. The glandular 
hairs on the lower portion of the stamen filaments of P. 
linearis suffice to distinguish this species from members of 
the P. Franklinii group. 

Seeds. Seed-coat featui*es have long been used in the class¬ 
ification of phacelias, and have proven useful in delimiting 
species of this study. These features are illustmted in Fig. 

Seed-coat details were obtained from photographic en¬ 
largements on which the sculpturing detail was inked, with 
the remaining details subsequently bleached out. This tech¬ 
nique I'evealed very subtle, but consistent differences in seed- 
coat sculpturing. The seed-coat sculpturing in Phacelm 
linearis is relatively coarse and is registered on the endo¬ 
sperm, while the sculpturing in other seeds is finer, and is 
restricted to the seed coat. The finely sculjitured seed coat 
of P. Lyalin is most distinctive, and enables one to identify 
readily the seeds of this species when they are mixed with 


o 
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Fk;. 1. Corollii niorpholoKy of: (A) Pharrlia limaris, Vrercr ' 22\62 (MSC) : (/?) P, 
))rorrni, Ivichnrdxon .s*.?/. (ID); (C) I\ FranlcJlnil, LaHpculivhn //.7/.0 (MSi'); (H) P, 
st'rirra subsp. s<‘ricf(i, (iilh tt liyj (MSc); (E) P, FitalUi^ TVPK; ( I^') P. letifa, TYPE; 
((f) I*, idahornttis^ lirtulrrsoH 2770 (MS(’).* (H) P. }noUL'^, S)nith 2Jf07 (MSC). 
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those of other species included in this study. The seed-coat 
detail of P. Franklmii, P. .sericea, P. mollis, and P. Idahoen- 
sis is so similar that I have been unable to distinguish con¬ 
sistently the seeds of a given species when they are mixed 

with those of the other three. 

The internal morphology of seeds was described by Martin 
(1946), who presented evidence from over 1200 genera, 
including Phucchd, and Hy(Jro])hyllum. Martin found linear 
nnrl cnjitiibitp pmbrvos in Phacelia stiicfiflora and P. cah- 


foynica, respectively, and the dwarf type in Hydyophylhon 
canadense. His study would indicate that embryo morph¬ 
ology' does little to distinguish the Hydrophyllaceae, for the 
embryo types he found occur in many other families. 

In the present study, the internal morpholog'y of seeds was 

A ^ 


studied bv first boiling them in 


) ( 




NaOH, removing the 


loosened seed coats, and sectioning by hand. In addition to 
revealing differences in embryo size (Fig. 2), this technique 
brought out interesting differences in the reaction of the 

seed coats. 

The embryo of Phacelia Lyallii is comparable to the dwarf 
type described by Martin, and is the most distinctive type 
found in this group. Eml)ryos of the other species are of the 
spatulate type; that of P. Iineayi,s being distinctive in its 
lai’ge size (Fig. 2-B). \\ hile the seeds of P . pyoceya aie con¬ 
sistently larger than those of the other species, the embryos 
are similar in size and sha])e. In general, embryo featuies 
do not distinguish these species as well as do seed coat de¬ 
tails. 

The boiling of seeds in NaOH brought out differences 
in the chemical properties of the seed coats. The seeds of 
Phacelia. aiollis left a coloi'less solution, while those of all 
ether species imparted a brown color to the NaOH solution. 
Seeds of P. Lyallii were distinctive in their sloughing, intact, 
the outer seed coat after this treatment. By contiast, the 
outer seed coat of other species came off in fragments that 
were often difficult to i-emove. The outer seed coat of P. 
Fyankliuii came off in large frag-ments, leaving a persistent, 
opaque inner seed coat. After the removal of the inner seed 
coat, the endosperm appeared translucent, and the embryo 
was revealed in detail. By contrast, the endosperm of all 


210 


Rhodora 


I Vol. 62 




•I 


rhacrlui 


sculpliir'inK (riKhl), 

ftnurni, l^ttllard .s.n. ((WSI; (Hi 



Iriita, T\l’K: (D) r. HuiU'U s.n. ( tas ) 

( MSI') ; (I’’) I*, nutllis, Sranmia ti (iill ) ; 

laSo (<;n ); arnl ( 11 1 I\ (Hilt ft // J 


< nihryo m<)i*|)h()l<»y:y () in: ( A1 

////<•(//•/.s’, Iltuiijivorl: s.n, (CHi; (("I /*, 

: (Ki /*. Frtni 1:1 iHii, I.(unn nln'im Jt.llU 
((i I /'. srnri’ii siihsp. srrirtd. Mi ifi'r 
7 ( Msr I . 




























1960] 


The Phacelia Franklinii Group 


211 


other species was opaque. A meaningful interpretation of 
these differences awaits a definitive histochemical study that 


is not within the scope of this investigation. 


Trichomes. 


Glandular 


common 


phacelias, and were discussed by Brand m his monograph ot 
the Hydi*ophyllaceae (op. cit.), and by Gillett (1955). In 
this study, glandular hairs (colleters) have been observed 
on the hei'bage, calyces, and (in P, linearis) stamen fila¬ 
ments. The glandular hairs that characterize a given spe¬ 
cies wei-e di’awn fi*om the sepal margins (Fig. 3). 

The multicellular head of the trlandulai’ hairs of Phncelin 


procera. aids in distinguishing this species from P. linearis, 
and from all member's of the P. Franklinii gi'oup. All other 
species are chai'acterized by glandular hairs having unicellu¬ 
lar heads. In P. lenfa, the elongate sUilk cells of the glandu¬ 
lar bail's are a distinguishing featui'e. 

The tapering ti'ichomes of the Phacelia Franklinii group 
exhibit a wide range in size, an attribute Heckard (1960) 
has cited for the tapering trichomes in species of the P. 
manellanica complex. However, one species, P. Lyallii, has 
an indument that includes relatively lai'ge tapei'ing tri¬ 
chomes, these giving a distinctive hai'sh texture to the her¬ 
bage, in conti'ast to the soft-textiu'ed hei'bage of P. sencea. 

The measurement of the lai'ge tapering trichomes on the 
calyces of P. Lyallii and P. sericea. reveals a diffei'ence in 
ti'ichome diameter that probably accounts for the contrast 
in surface texture in these species. These data are given in 

table 1. 

The initial comparison of the stomates of Phacelia Lyalin 
and P. sericea indicated that there might be a gross differ¬ 
ence in the length of the guai'd cells in these two species. 
Accordingly, 50 stomates were measured on the calyces of 
each species and are reported in table 1. The comjiarison of 
guard cell lengtlis does not reveal the significant difference 
that was suspected. It is nevei'theless interesting to see that 
a great difference in trichome size and a lesser difference in 
guai'd-cell length occui's in two closely related diploid spe¬ 


cies. 

CYTOLOGY. — The determination of chromosome numbers 
in both subspecies of Phacelia sencea was accomplished by 
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b’w;. X. C<)llt‘tei* types of: (A) Ijimlliit (tiUctt 

Uichanisitu (ID): (C) l\ siricra suhsp. srrirva, 

l*n t'cc 22tl2 (Msr): (K) I\ U nta, TYPK; ( F) 


llol (ur): (H) I*, proofra, 

(iiUott mit (Msr): (D) 1\ 

1*. idahortisia, Crotumint 2337 


(OH); ((F) I*. Franl:liHii\ Juiuji 3020 (OH); and (H) P, inoUls, Smith 2h07 (Msc). 

Cave and Constance (19 12, 44, 47, 50, and 59). Their counts 
were made of the followinj*' material: 


Chrovfoxotde No. Document 


Phurelia sericea suVisp. ^ericeti 


Montana, Glacier Co. n — 11 

Wyoming*, Albany Co. n ~ 11 

Colorado, Lariinei* Co. n - 11 

Phorelia serlreo subsp. cilio.ut 

Wyoniinu;, Uinta Co. n — 11 

Nt'vada, Elko Co. n 11 


Chi’oniosonie counts foi* other species 
in the pri'se.nt study. These include: 
Phdcelid Lj/ollii 

Montana Glaci(*r Co. n - 11 

P lute el id Fntuklinii 

Yukon (Teslin Lake) n — 11 


Core 4115 (rc). 

Beetle 470.1 (vc). 

Beetle 4720 (IK^. 

Conslaoce 2209 (Ft'). 

Md if it ire & Hdlm ijren 
22303 (IJC). 

of this K'roup were determined 


(lillett 1151 (vr). 

Ciilletf 11S5 (UC) (from 
IjdPifetiheim 4319 ). 


/ V/ d re I id iddJi o(’ // s is 
Idaho, Valley Co. 


n - 11 Gillett 1147-1 (vc) (from 

Hockdild 1 / sjt. (re). 


Phdcelid mollis 

Alaska (Haines) 


Zn 


22 


Rdile s.v. (YlS(’) 


The uniform occurrence of eleven i)airs of chromosomes 
bv no means disting'uishes the Pharclia Frcniklinii. <>'i-oup 
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om 


Cave and Constance (op. cit.) have 


omosome 


these rei)resenting' five of Brand’s six sections. 

Tarlk 1. Size comj)arisons of puard cells and larpe trichonies on 
sepals of rhacelUi sericea subsp. sericea' and P. Lyallii-. 

MICRONS 


'asa red 

d I in . 

Median 

Max. 

.oO 

23 

28 

39 

.■)0 

2(5 

36 

42 


27 

3.5 

50 

.■)0 

.")0 

62 

95 


Guard Cell Length 

P. sericiui subs]). sericva 

P. Li/allii 

Trichoine Diameter (Basal) 

nerictui subsp. .sc? /ccu 
P. Lyallii 
'(lillett 11 ( 12-1 (Msc). 

-’GiUett 1151 (IT). 

Taxonomic Treatment 

The Phdcelid Frankhmi group: — Erect annuals, bien¬ 
nials, or perennials forming leaf rosettes upon germination ; 
an inflorescence axis arising from the center of the leaf 
rosette, bearing a congested, terminal, virgate or spreading- 
inflorescence; corolla tube with overlapping", near-pai allel 
corolla scales covering a nectary at the base of each petal, 
each scale adnate along one edge to a lateral vein, the free 
edge overlying the midvein; capsule with 10-60 reticulately 

pitted seeds. 

Species 6, noi-thern Arizona to Cxreat Bear Lake, Canada. 

KKV TO THP: species 

Annuals or biennials with hairy filaments; inner surface of corolla 

glabrous; up to 4U-(!0 seetls per capsule . 1- P- Frankhan. 

Perennials with glabrous filaments; inner surface of the corolla 

l)ubescent; 10-40 seeds per capsule. 

Phints "landular; restricted to south-central Washington 

. 2. P . lea fa . 


Plants not glandular. 

Hairs coarse, giving a rough strigose texture to herbage inflores¬ 
cence non-virgate; restricted alpine . d. P. LyalU(. 

Hairs fine, giving a soft texture- to herbage; inflorescence virgate. 
Pidiescence of spreading hairs, giving a velutinous herbage, 

Alaska & Yukon . 4* F. aiolhs. 

Pubescence of oppressed hairs; herbage glabrate to .sericeous; 

northern .Arizona to central British Columbia. 

Leaves coarsely lobed, glabrate; corollas urceolate; stamens 

ca. 1 hi length of corolla; central Idaho . 5. P. ulahormati. 

Leaves with broad to narrow lobes, light to densely serici'ous; 
corollas urceolate-campanulat(‘ to campanulate; stamens I’i - 
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.5 tinu'S length of corolla; Arizona to Hritish Colunihia 

. (). P. >>eTici(K 

Stamens 2-0 timers lon^'th of corolla; corollas campanulato; 
leaves with narrow lolx^s, seric(‘ous to clenselv^ sericeous 


Stamens 1 ^4 - 2 times 


. ()-A. suhsp. srrircd. 

len^i^th of corolla; coi'ollas ui'ceolate- 


campanulate; leav(\s with broad lobes; li^‘ht-S(n‘ic(M)us 
. b-R. subsp. ciliosa, 

\. I‘hacelia Franklinii (R. Hr.) A. Gray, Man. r>ot. ed. 2, 32!). ISob. 

Eii.tora Frimklidii R. Hrown in Riicluirds. Hot. App. Franklin Jour- 
n(‘y 7(14, t. 27. 1823. Hot. Ma.i;*. r>7:pl. 2985. 1830. 

Annual or biennial 1-10 dm tall, with pubescence of sti*ai^’ht, simjile 
hails and intiu'spersed .u’landulai’ hairs; initial \'eL^*etative axis 1-3 
cm lon^*; one or moi*e leaty aiM’ial branches ai’isin^* from the I’osette 
and terminated by inflorescences; leavers 5-15 cm lon.u’, the petioles 1-4 
cm; blad(»s lanceolate to ovate, pin.natifid to pinnate, the lineai* to ovate 
divisions entiiv to coarsely toothed to deeply lobed; blanches termi¬ 
nated by smaller laterals, each hearing one or two cymes up to 15 
cm. lon.u*; flowers on stout, urkindular pedicels 1-2 mm lonu*; tlie linear 
calyces 5-10 mm lonu*, ecjual to the mature capsule; corolla deciduous, 
10-15 mm lon.u*, campanulate, divided nearly one-half its lenu’th into 
tapeiinu» roundcMl, violet, lavemder, or white lobes, inner surface glal)- 
ic>us, lube white, stamens e(|ual to corolla, the filaments with numerous 
to fc‘w taperinu*, contorted hairs on upper portion, with few shoil, erect 
hairs at bases; style ciqual to filaments, cleft about one-third its lenurth, 
with ultindular and non-u’landulai* hairs on lower portion; capsule 5-10 
mm lonu*, acutes; seeds 40-00, black, ca. 1.5 mm long*. 

TWK ARKA: Chui chill River, noi therii Saskatchewan (Richardson, 
1 st Franklin Ex|)ed.). 

RANGE: Wyoming:, noi*thwest to the central Yukon and Great Bear 

Fake, east to Hudson Hay and the north shore of Lake Sujierior, sea 
level to 8,000 feet (Fig. 4). 

Phdcclia Franklinil is perhaps the most widely distributed 
species in the genus. It remains relatively uniform through¬ 
out its range, with slight variations in flower color and in 
frequency of filament hairs. 

A close !‘elationship between Phareha Franklhiii and P. 
liurarK^ lias l)een postulated by Gra.v^ (1875), and Howell 
(19 15). However, a point-bv-point compai-ison of these two 
species in terms ot corolla inoridiology, pubescence of fila¬ 
ments, seed-coat sculi)turin^, and embiyo structure (Figs. 1 
& 2) reveals cons|)icuous qualitative differences that suggest 
a distant, rather than a close relationship. Furthermore, J\ 
Unr.aris is a strict annual, while P. Franklinii demonstrates 
the biennial as well as the annual duration. Finallv, numer- 
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oils reciprocal cross-pollinations between greenhouse plants 


(G 


(UC)) and P. linearis (Pt 


2262 (MSC)) all failed to produce seed. 

MACKENZIE district: Great Rear Lake, Pors/Zf/.^707 (can). YUKON: 
Lewes River, 62°, Ogilvie 17012 (can) ; Mile-Post 841, Alaska Hig-hway, 

Latigenheim AS19 (UC, MSC). ALASKA: Skufrway, Eyerdam 33.‘J4 (UC). 
BRITISH COLUMBIA: Iskut River, Preble A* Mixter (lOi (Us); Redstone, 
Eaetham 12285 (UBC, UC, vvs, CAN). ALBERTA: Athabasca Lake, 


Raup Abbe hl*79 (CAN, Gll) ; Pyiamid Lake, Jasper Park, Scamvievn 



I’lr,. t. (iei)t;i;i|>hic'iil distriliiitioii of I'lutcchd Fraiihlnin, I', It’iitc, mollin, jiixl 

/’. l.wllH. 
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iiOU) (Gn, us). SASKATGUKWAN: Hudson Hay Junction, /?/•(’//».//</ lOO:} 
(CAN, rc), MANITOBA: Cliuichill, (Harihn’f Sli (can); Riding Moun¬ 
tains, s.n. (can). o.NT.ARio: Nipigon Rivt*r, Macoini s.n. 

(('.\N). MiN.NESoTA : Cook Co.: Mountain Lake, Uniterm rt <tl. IIS 
(Gil, us, Mi.v). MU'iiiGA.v: Isic Roval, Rock Harbor Light, C(><>i>er !><> 
(MIN). iKAiio: Custer Co.: Mackay, A'cNe//. tO Machride (('AN, 

Gii, MIN, KM. US, \vs, uc). MONTANA: Heaveihcad Co.: Wisdom, Hitch- 
rock A’- MkIiUcI: UhfH, ( rc. gii, us, k.m, vvs. can, ni). Wyoming: Sub- 
l(‘tt(‘ Co.: Green River Lake.s, Porter :>5ol (c.\s, I’C, PH, I S, K.M, Gll); 
Washakie Co.: Ten Sleep Canyon, Nelson A’- Nelson 1()!)7 (l'(’, ws. I’ll, 
us, KM). 

2. Rhacelia lenta Riper. Hull. Tor. Hot. Club. 28:44. IPUl. 

Glandular perennial; l-l.;") dm tall; leaves 1.5-6 cm. long, the lower 
long-petiolate, the upper sub-sessile, blades oblong-elliptic and i)in- 
natitid, the 5-‘l divisions cleft into 2-5 lobes; inflore.scence 3-7 cm long, 
with ascending cymes, the flowers with pedicels 1-3 mm long; calyces 
glandular, linear-lanceolate, 4-6 mm long; corolla persistent, white, 
6-8 mm long and cleft 1 3 its length into rounded lobes, inner surface 
pube.sccnt; stamens 15-20 mm long, with glabrous filaments; style 
e(iual to stamens, cleft 1 4 its length; capsule eipial to ensheathing 
corolla; seeds, 15-20, black, ca. 1 mm long. 

type: “Hare hills of Columbia River, Washington Territoi'y, May, 
1883”. T.S. Pnnniet/ee f)7i! (Gil!) Isotypes ((’AN! Ut’!). 

Tliis species is known only from the ty|)e collection, and 
may jwssihly be extinct. The distinctive seeds and colleters 
(Fiy:s. 2, .’)), and restricted disti'ibntion indicate that Piper 
was coi'rect in )iivin)»' this material specific rank. It is by 
no means an alierrant form of F. st ricea as suggested by 
Brand (1912). 

Pipe)' (19()(>) cites F>rande(ice !i7n (Fhacclia r(uno.sissi- 
tna), from Priest Rapids, on the Columbia; and Brandcdcc 
!I7S (Nanta parritfornni) collected near Wallula, about 7b 
miles downstream. The type collection of F. U'nta, therefore, 
may have been obtained between these jwints. 

3. Rhacclia liyallii (.A. Gray) Rydberg. Mem. N.Y. Hot. Gard. 1: 325. 

1000. 

P/inrelin sericen. (Giaham) A. Gray vai'. Ljt'dlii A. Gray. Ri’oc. .Am. 
Acad. 10: 323. 1875. 

Phacelin sericen sul)sp. Lijidlii (A. Ciiay) Hrand in Lngler, Rflan- 
zenreich 4-'’': 107. 1013. 

Variously branclu'd, strigos(*-pubescent perennial; lower branches 
freciue.ntly rhizomatous in talus plants; leaves 2-12 cm long, lamina 
lanc(‘olate to ovate, coar.sely dentate* to pinnatifid; lower leaves long- 
petiolate, upper leaves sessile; leafy inflorescence a.xis terminating in 
a single helicoid cyme, or in several near etiual branches each bearing 
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1-2 cymes; calyces linear, 3-8 mm long-; corolla deciduous, 5-8 mm 
long, purple to lavender, rarely white, oi)en-campanulate, cleft about 
1/3 its length into rounded lobes, pubescent on inner surface; stamens 
exserted up to twice the length of corolla, the filaments clabrous; style 
nearly equal to stamens, cleft 1/4 to 1/3 its length; cai)sule •»-8 mm 
long, with acute ti|), seeds 12-20, black, ca. 1.5 mm long. 

TYPE: “Rocky Mts. Lat 49° N. Alt. 0-7000 ft. above the sea. 1801.” 

Li/all x.n. (Oil!) 

RAXGP^; Restricted to talus banks and rock crev'ices on and near 
summits of the northern Rocky Mountains, 5,000-11,000 feet, south¬ 
western Montana to southern Alberta (Fig. 4). 

This species is sympatric with Phacclia sericea subsp. 
so'icea in Glaciei* National Park, Montana, where distinctive 
jilants of each occur within a few feet of each other. The 
two species are similar in leaf shape and in corolla morph¬ 
ology (Fig. 1) ; but are quite different in seed and embryo 
features (Fig*. 2), as well as in the size of non-giandular 

hairs. 

The crisp, fleshy leaves of plants in the natui*al habitat 
(Logan Pass, Montana) are very probably a i-esult of en¬ 
vironmental modification, for greenhouse plants ol the same 
race produced pliable, non-fleshy leaves. 

Watorton Lakes National Park: Lower Carthew I.ake, 
Hitchcork A- Martin is.i.is (Gii, ws, rc). mo.ntana: Cdacier Co.: Grin- 
.nell Lake, Hitchcock HtSS (NY). Flathead Co.: Gordon Mountain, 
Hitchcock 1<SSS2 (KM, re, ws, ny, coi.o, ii>). Beaverhead Co.: Lake 
Waukena, Hitchcock A- I\lnhlick l-iooo (Gii, km, l t , \\ s, n^, cas, can). 

Lemhi Co.: Bitter Root Range, Kirllci/ (ws) ; Mill Creek, 

Salmon River Mts., Hendernon (km). 

4. Phacelia mollis jMaebride. Contr. (it’ay Hei'b. 49. 39. 1.11 (. 

Velutinous perennial 1-6 dm tall; pubescence of long, spreading, 
often twisted, non-glandular hairs, and interspersed short glandular 
hairs; vegetative axis very short, bearing numerous leaves, 1-25 cm 
long, petiolate; lamina lanceolate, 1-15 cm long, coarsely toothed to 
lobed to |)innatifid, the divisions entire or with 1-3 shallow cletts; 
inflorescence virgate, the stout axis with few sessile leaves below; 
bearing slender, leafless branches up to 15 cm long, each branch giving 
ris(‘ to 1-7 helicoiil cymes 1-3 cm long; flowers on slender pedicels 1-5 
mm long; ealvees linear, 4-8 mm long; corolla deciduous, campamilate, 
,f)-10 mm long, cleft about 13 its length into rounded lobes; stamens 
about twice the length of corolla, insei-ted slightly above base of tube, 
the filaments glabi-ous, bases free of corolla scales; style equal to 
stamens, cleft from 1/5 to 1/4 its length; capsule 5-10 mm long, the 

beak acute to acuminate; seeds 20-35, black, ca. 1.5 mm long. 

TYPE: Coffee Creek, Yukon Territory Ea.^ticood 551-a (T’s!) Isotype 

(CAS!) 


AI-BEKTA : 


IDAHO: 
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RANGio: Dawson Kanpe, Alaska and Yukon Territory, with outlyinp 
population near Haines, Alaska; sea level to 5500 feet (Fiy. 4). 

This species occurs on exi)osed sites, the soil often jrravel- 
ly, l)et\veen (iO ' and d north latitude. 

Greenhouse j^lants of Phacella. mollis produced vigorous 
jjrowth only after the use of distilled water and frequent 
dosages of iron sulfate. These cultural retjuirernents, not 
necessary for the other species, would suggrost that the re¬ 
stricted distribution of mollis could be due, in part, to 
s|)eci(ic soil requii’cinents. 

ai.aska: Chicken, Stuitli (.MSC, I’c) ; Milepost 1260, Alaska 

Hij>hway, WilliainK s.v. (s) ; Khikwan, Anderson 219t! (NY). YUKON: 
Klotassin, C<iii'ne>i s.//. (CAN, NY) ; Dawson Ranj^o, lio.stock 10 (can) ; 
S(*lwyn River, Tarlcfo'n l.'iT) (rs); Ladue Valley, Kal-oii >>.». (US). 

5. Rhacelia idahotuisis Henderson. Bull. Torr. Bot. Club. 22:48. 18!>5. 

I‘h.(tcelii(. scricea suhs|). idnlioen.'fis (Henderson) Brand in. Ejij^ler, 
Rflanzenri'ich 4-: 107. IDB). 

(llahratt* penninial with pubescence of scattered, appressed hairs, 
and few int(*rspersed colleters; vc'^etative axis from 2-5 cm lonj?, often 
branched; the floriferous meristem arisinj^ directly from the h'af rosette 
and elevated by sub-terminal p:rowlh to form a virj^ate, fistulose in¬ 
florescence axis; basal leaves up to 20 cm lon^r, with petioles e(|ual 
to or shoi’ter than the lamina, tin* upper leaves progressively shorter- 
petiolate to sessil(>-hracl('ate; lamina lanceolate to ovate, entire to cleft 
to i)innatifid to lobed, tin* primary divisions up to 1 cm broad, these 
entire or cleft into 2-3 lobes; inflorescence axis uj) to 1.5 m hi^rh, leafy 
below; the terminal floriferous portion up to 4 dm lonj^; the axis 
piviiiK rise to small branches 5-15 mm lonfj, each beariny a pair of 
helicoid cymes 5-15 mm lony, each witli 2-7 flowers on slemh'r pedict'ls 
2-5 mm lony; calyces linear, .3-5 mm lony; corolla persistent, 4-6 mm 
lony, urceolate, white to liyht puri)le, cleft 14 to 1 3 its lenyth into 
rounded lobes, inner surface pubescent lu'twe<'n lateral traces of each 
lobe; the tube stronyly dilated betweam the lateral traces of each lobe 
to form 5 yibbous nectaries, each nectary covered by a pair of over- 
lap|)iny, |)arallel corolla scales; stamens with ylabrous filaments ca. 

1 14 hmyth of corolla, the bases free of coi-olla scales; style included 
to exsert(‘d up to 5 mm abov(' corolla, cleft 1 5 to 1/3 its lenyth: 
capsuli' ('(|Ual to and ensheatbed by the marcescmit corolla, the beak 
short-acuminate; seeds 20-3(1, black, 1-2 mm lony. 

tyi’K: Craiy Mts., Nez Perce Vo., Idaho. Henderson 2770 
I.sotypes (km! msc! w.s (incl. photo of tyi)e) !) 

KA.NOK: Central Idaho, in w(*t meadows, streambanks, and i)artially- 
flooded areas, 2800 to 7000 feet (Fiy. 5). 

It.s uni(|uc lloral nioriihology and re.striction to wet liabi- 
witliin ;i relatively limited geograjihical area, make 
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SERICEA 


RANGE OF PHACELIA IDAHOENSIS- .AND PHACELIA 


CILIOSA 


: SUBSP. 


SUBSP. SERICEA 


P. SERICEA 




Fu;. T). (Jfojrraphical (listriViution of rhaalia and P, sericca. 


Phacelia idahoeniii-s an easily recognized species. It is rela¬ 
tively uniform throughout its range in contrast to extensive 
variation found in the closely related P. sericea. 

IDAHO; Latah Co.: Iloville, Piper 2902 (Gil, ws). Shoshone Co.: 
Cranberry Creek, Sharsynith. oSSC (KM, Gll, CAS, UC, WS). Idaho Co.: 
Oroj^rande, Leibenj 102h (rc, RM, Gii, CAS). Valley Co.: Warm Lake, 
Hitchcock tt- Miihlick 14022 (RM, UC, ws, CAs). Custer Co.; Stanley, 
Hitchcock 19182 (CAN, WS, T’C, R.M, COLO, id). Boise Co.; Beaver Creek, 

Hitchcock S: Muhlick 9988 (VC, Ws). 


120 


no 
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(!. iMiacolia sericoa (draliain) A. dray. Anier. Journ. Sci. II. 34: 254. 

1862. 

ufora scricca Clviihixm, J^(liiil)in N. IMiil. Jourii. 172. 1830. Hot. 
Mali'. 57: pi. ‘>003. 1830. 

S(*ricoous i)oreiHiial up to 0.() ni tall with i)ul)escciu*e of numerous 
liiK', appressi'd bail's and intm‘sp(>rs(*d eolleters; vegetative axis from 
2-5 cm lon^, often branched; the Ooriferous meiistem arising’ dirc'ctly 
from the leaf rosette and elevated by sub-terminal Ki’nwtb to form a 
vir^att' fistulose inflorescence axis; basal U‘aves up to 20 cm long^, with 
petioles ecjual to or shorter than the lamina, tlie upper leaves 
siv(»ly short(*r-petiolate to sessib'-bracteate; lamina lanceolate to ovate, 
c‘l(‘ft to |)innatifid to lohed, tbc^ pi'imary divisions 1-10 mm broad, 
(Mitir(‘ or cleft into 2-5 narrow l<)b(\s; inflorescence axis up to 0.(5 m 
Iiij^b, b'afy l)(‘low; the terminal florifm'ous jiortion up to 2.5 dm long*; 
tile axis giving rise to small !n'ancbt‘s 5-15 mm long, each branch blear¬ 
ing oiK' or two bielicoid cymes up to 3 cm long, each bearing from 2-7 
flowers on slender pedicels 2-5 mm long; calyces lineai’, 5-7 mm long; 
(‘orolla pc'rsistent, 5-8 mm long, ur(*eolat('-(‘ampanulate to campanulate, 
light to dark [lurple, cleft 1 3 to 1/2 its length into rounded lobes, 
imu'r siu’face pubesct'iit between lateral traces of each lolie; th(e tulx' 
dilatc‘d to slightly concav(‘ l)etw(‘(‘n latm’al traces of each lobe to 
foi’in 5 n(‘ctaries; each nc'ctary covered by a jiair of ovt'rlapping, 
parall(‘l scales; stamens with glabrous filaments ca. 1 1 4-3 tinu's 

hmgth of corolla, the bases fri'e of corolla scales; style slightly shoi’tei*, 
iHlual to, or longer than stamens, cleft 1 5 to 1 '3 its length; capsule 
ecpial to and etisheatlu^d by the mai‘C(‘Scent corolla, the beak acuminat(‘; 
seeds 20-40, blac'k, 1-2 mm long. 

()-A. Phacelia sericea suhsp. sericea. 


Clturchit s('nrc(i ((Jiaham) A. tJray suhsp. cH-seric(*(f var. racsjylfostt 
Brand in IMhinzenrcnch 4- ’: 107. 1!)13. 

I)(‘nse to matt(‘d-sericeous plants up to 0.5 m tall; l)asal and ui)per 
l(‘av(‘s cleft to pinnatifid to lohed, the divisions 1-5 mm bi'oad; cynu‘s 
cong(‘st(‘d on inflorescence axis; coi'ollas cami»a.nulate with shallow 
lU'ctaries, staimms 2-3 times the length of corolla. 

TYCK akka: Canadian Rockies (l>rummond, 2nd Fraid<li.n Kxoi*d.). 

R.\N(;k: U(X'ky Mountains, Cascades, and Olympic Ranye, ■ir>()(» to 
i;!()()(l feet (Fiy. :>). 

This subspecies occufs on a wide variety of montane htibi- 
tats, very fretiuently above tiniberline. Populations in tlie 
CasctuU' Mountains, the Olympic Ibinj>'e and the far-northern 
Rockies are restricted to alpine habitats; and this habitat 
restriction is correlated with a generally uniform flower 
shai)e (campanulate), itubescence (matted-sericeous), and 
leaf-cutting' (narrow lobes). Plants of the northern, central, 
and southei'ii Rocky Mountains occur on sub-alpine to aljiine 
h;d)itats, and demonstrate much greater variability in these 
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three features, portraying a gradual intergradation of subsp. 
sericea with subsp. riliosa. In central Wyoming, this inter¬ 
gradation can be seen in plants of the same population. 

WASHINGTON; CuIIhiii Co.; Obstruction Point Ridge, 

(I’C, COLO, ws, Gli). Okanogan Co.: Harts Pass, hrnckeherg 
(RM, ws, CAN, IP, cc. COLO). BRITISH coLCMBlA: Natal, 'Weber 228(! 
(COLO, cc, ws, RM, Gii). albkrta; Pinchcr Creek, d/e-s-s S(>5 (Gii, t'c). 
.mo.ntana: Lake Co.: McDonabl Lake, Hitchcock 1S215 (CAS, ws, RM, 
CC, IP, coLo). Park Co.: Silver Pass, Hitchcock 1(>415 (CoLo, RM, GH, 
CC, ws). IDAHO: Blaine Co.: Norton Peak, Hitchcock ik Muhlick 10HS2 
(CAN, RM, CC, ws, GH, CAS). WYO.MING: Park Co.: Sylvan Pass, Cillett 
ll.'tO (MSC, CC). Albany Co.: Woods Creek, (jooddi.ng (CC, coLo, 


RM, 


gii). color.apo; Clear (?'reek Co. Loveland Pass, Robbinx / ■> 
(COLO, cc, gii). Hinsdale Co.: Car.son, Boker -lO/f (Gli, CAS, l C, ws, 
RM). La Plata Co.: La Plata, Boker fi2(> (Gii, ca.s, uc, Rm). Mineral 

Co.: Wolf Creek Pass, Beom.oii 112S (MSC). 

6-B. Phacelia sericea subsp. ciliosa (Rydb.,) stat. nov. 

Bhocelm sericea var. ciliosa liydberg-. Bull. Tor. Bot. Club 31: ()3r). 


1904. , . . 

Bhiicclia sericco (Graham) A. Gray subsp. ca-set icco \ai. bicaiiis 

(A. Nelson) Brand in Engler, Pflanzenreich 4-'’: 107. 1913. (As to 

name only). at r • 

Bhoceli.a sericco (Graham) A. Giay subsp. ea-sencea var. ^elso^u 

Brand, op. cit. 107. 1913. 

Glabrate to sericeous plants up to 0.0 m tall; basal and uppei leaves 
cleft to i)innatifid to lobed, the divisions 3-10 mm broad; cymes con¬ 
gested to sparsedy distributed on inflorescence axis; corollas urceolate- 
campanulate, with slightly gibbous nectaries; stamens 1 14-2 times 

length of corolla. 

TYPE: North of Meeker, Rio Blanco Co., Colorado. Osicrhout 2(!1!> 

(.ny!). Isotype (rm!). 

RANGE: Isolated mountain ranges, \\ allowa Mts., Oregon to San 
1'h‘ancisco Peaks, Arizona; and \\ armu' Mts., California to Laiamie 

Mts., Wyoming; <‘>,000 to 11,•')()() feet (Fig. b). 

This subspecies includes material that portrays a very 
broad spectrum ol variation. Thi.s variation is (]uantitative, 
and is conspicuously (.'xjiressed by the amount oi pubescence, 
the widtli of leaf lobes, and the sliaite ol tlie corolla (cf. Gil- 
lett. In Pi’ess). One extreme of this variation is portrayed 
by specimens tliat show a resemblance to PhaceJia idahoen- 

At tlie other extreme, siiecimens liear a very marked 
I’csemblance to P. scrievtt sub.s]'). sci icctt. Because of the 
gradual intergradation between this material and the sym- 
patric B. subs]). this assemblage of intei 

mediate forms is considered best aligned with P. sericea 


SI s . 
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ralhei* than P. idahoensis. 

oiU'X’tON: linker Co.: Anthony Lakes, HUrhrock 19702 (month, rc, 
RM, ID. \vs, CAS). Wallowa Co.: Anei'oid Lake, KrucL('-l>('r</ 21.il (\vs, 
ID, ri', RM, CAS, MO.NTU). Harney Co.: Steens Mts., Thompson 121-H 
(I'C, CAS, Ciii). IDAHO: Idaho Co.: Heavens Cate, Jones 19.1 (id, \vs, 
Gii). oWYiiKK CO.: Silver City, iMochride 901 (CAX, ciii, id, ws, rm, uc). 
CAl.iFoRNi.A : Modoc Co.: Hi'ad of Eag'le (^reek, A lex.(nnler A Kellopp 
50110 (rc, gii). nkv.vda: Elko Co.: .Jarlndge, Nel.stni.i^ ^Inchride 1929 

(RM, MONTH, ID, HC, Gii). N.ve Co.: Mohawk K. S., Linsdole 217 
White: IMik' Co.: Lehman Rasin, Mapiure 21120 (HC, CAS). I'TAll: 
Ui.ntah Co.: Vernal, Porter S: RoUhns 50.11 (Gil, RM, Hc). San Juan 
Co.: Ahajo Mts., Goodnurn Hitchcock l-lso (rm, month, (\‘\s, gii, Uc). 
WYOMING: Uinta Co.: Evanston, IPdliiis 221,6 (Gil, HC). Sublette Co.: 
Green River Lakes, Porter 5502 (GII, cas, rm). Albany Co.: Woods 
Creek, Gooddinp 11, (Gii, UC). COLORADO: Moffatt Co.: Cold Spring 
Mt., Porter 292S (RM, GII). ARIZONA: Coconino Co.: Near F'lagstalf, 
/’ur;u/,s- S.n. (HC). — department of botany and plant PATHOLOGY, 

MJCHIGAN STATE UNIVERSITY. 
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HEPATIC A IN NORTH AMERICA 


Julian A. Steyermark and Cora S. Steyermark 

For many years North American botanists have accepted 
the maintenance of two species of Hepatica in the United 
States and Canada, H. acntUoha. DC. and H. americana 
(DC.) Ker. This division into distinct specific taxa has 
been continued in the current eighth edition of Gray’s Man¬ 
ual. However, Gleason, in the New Illustrated Flora (vol. 
2: 183. 1952) has questioned the soundness of the recog'ni- 
tion of H. americana as a species distinct from H. nobilis 
Schreb. of Europe, noting that “The difference between our 
plant and the European H. nobilis Schreb. is slight and 
scarcely warrants specific segregation.” It is the purpose 
of the present paper to provide further support of Gleason’s 
suggestion, and to bring evidence to indicate that the ameri- 
can taxa of Hepatica are better considered as varieties of 
the European H. nobilis. 


PRELIMINARY OBSERVATIONS 

North American Hepaticas fall naturally into two taxa, 
1) those with rounded lobes of the leaf-blades, and 2) those 
with acute or acutish lobes. These obvious differences have 
been the chief criteria used to distinguish the taxa specifical¬ 
ly. Over most of the North American range of the genus, 
the two taxa occupy usually separate and distinct habitats, 
the populations of the two taxa maintaining themselves 
rather unifoiTnly, not only ecologically but also geographical¬ 
ly. In Missouri, for example, H. acutiloba DC. occupies the 
more neutral to calcareous soils, H. americana the more acid 
soils, and H. amitiloba occupies glaciated northern Missouri 
extending west in that sector to Mercer and Sullivan coun¬ 
ties, whereas H. americana is restricted to unglaciated Ozar- 
kian southern Missouri. The ranges of the two taxa in 
Missouri are fairly sharp, but at their zones of overlap 
geographically and ecologically intergrading specimens of 
hybrid origin are encountered (Fig. 1). In northern Illinois, 
where the mai'gins of the ranges also overlap, intermediate 
types are found which are impossible to assign to one or the 
other of the two taxa. 

The problem of the recognition of the two taxa as distinct 
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siiecios presented itself to the present authoi's in 1943. Both 
“si)ecies” occurred hy tlie thousands on the forested morain¬ 
al slopes and ci'ests of the ravines of the Vali)araiso Moi*aine 
in the area where the authors lived in the Biltmore subdi¬ 
vision of Barrington, Lake County, northern Illinois. The 
opportunity of intensive study of this problem was offered 
the junior author, who intensively surveyed the living flower¬ 
ing plants thi‘oughout a three-mile length of the stream 



1. Di.st rihiit ion of Uvimt ira i?i Missouri. Solid oval //. nohilis var. ot}tusa. 
()|M*n oval //. nohihs var. aritta. X - juilative hyl>i*i(i populations. 

following Eton Di'ive in the wooded section of Biltmore sub¬ 
division. In this ai'ea //. ((niericana occurred on the more 
acid, leached soils on top of the ravines and slopes, whei’eas 
H. (icutiloha was encountered most fi^ecpiently in the richer 
and moi’e neutral soil of the creek bottom and ascended to 
nearly thi-ee-fourths the distance up the slope. A zone of 
overlap existed in the upi)ei‘ portion of the slo|)e where the 
two types met. Study of all the i^lants in this extensive ai'ea, 
based upon apex of leaf-blades and involuci'e, revealed an 
intergradation of the two taxa, showing the following re¬ 
sults: 35C pure 77 . <(meric(tn((, pure 77 . acufiloba, with 
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the remaining somewhere between the two and often 

too puzzling to determine as one or the other “species.” No 
additional facts could be obtained from study of the color, 
number, length, or width of the sepals. Their color varied 
from pale lavender to deep purple in 90Sr of the plants ex¬ 
amined, pale pink to deep rose in about o''r of the cases, and 
white in another 5^/r. Both taxa exhibited approximately the 
same percentage differences. Moreover, no distinction could 
be found among either H. acufiloba or H. amencana in color 
variation nor in their occuri-ence on any particular exposure 

of slope. 

Measurements of involucre and sepals of living plants 
from the above area revealed the following: Sf)ml Jength: 
9-18 mm. long in H. americana-, averaging 11.6 mm.; 10-15 
mm. long in H. acufiloba, averaging 11.75 mm.; 11-14 mm. 
long in the intermediate types, averaging 12.05 mm. Se))al 
u'idfh: 5.5-8 mm. wide in H. auicricana, averaging 6.5 mm.; 
4-8 mm. wide in H. acufiloba, averaging 6.75 mm.; 5.5-10 
mm. wide in the intermediate types, averaging 7.15 mm. 


H 


12.0 mm.; 7-18 mm. 


H 


averaging 11.4 


mm.; 9-14 mm. long in the intermediate types, averaging 

Involucye u'idfh: 7.5-9 mm. wide in H. americana. 


mm 


H 


ing 5.95 mm.; 4.5-9 mm. wide in the intermediate types, 
averaging 6.65 mm. The averages of these measurements 

ai'e summarized as follows: 


H. 

americ<vri4i 

H. acidiloha 

lifter mediate 

Sepal length 

11.6 

11.75 

12.00 

Sepal width 

6..') 

6.75 

i . I ») 

Involuci’e length 

12.M 

11.4 

11.4 

Involucre width 

7.25 

5.95 

6. () 5 

Preliminarv cvtolo 

ft 

gical studies 

conducted 1 

i)v Dr. 0. J. 
• 


Eigsti and Dr. Albert S. Rouffa revealed no conclusive dif¬ 
ferences between the two faxa. 

STUDY OF HERBARIUM MATERIAL 

In order to determine the relationship of Noidh American 
Hcpafica to other taxa of the genus, es]iecially those involv¬ 
ing the closely related Hcpafica nobilir, specimens were 
studied by the senior author from the following herbaria: 
Chicae-o Natui-al Historv Museum, Gray Herbarium of Har- 
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vard University, Missouri Botanical Garden, and United 
States National Hei'barium. To the curators of these insti¬ 
tutions the senior author is deeply grateful for the privilege 
ot studying this material. Ci'itei'ia used for study involved 
length and pubescence of petioles, length and width of in¬ 
volucre and sepals, I'elative i)ubescence of leaf-blades and 
involucre, and shai)e and pubescence of achenes. Specimens 
ol H(’)}((flea from North America were compared with those 
from Europe and eastern Asia, 

In Euroj)e Hepafira nobilis consists of two main varia¬ 
tions, (1) the more common tyi)e, with the lobes of the leaf- 
blades usually acute or short-pointed or acutish, and (2) a 
less frequent type, with the lobes of the leaf-blades usually 
rounded. The historical tyjie is based upon the variation with 
acutish lobes and is the same as Anemone Hepafiea L. var. 
typiea (Beck) Giirke, A. Hepafiea var. aeufm.seula Pritzel, 
and H. noJ)tlis var. typiea Beck; the round-lobed variation 
is synonymous with Anemone Hepafiea. vai*. rotnndafa. 
(Schur.) Giirke and H. )iobili}< var. rofundafa (Schur.) 
Domin & Krajina. Since Euroj^ean authoi’s are not in com- 
l)lete agreement as to whether such variations are forms or 


Hepaf 


nobilis, refei*ences to the European 


variations are indicated in the discussion below as round- 

lobed Eui'opean H. nobilis and acute-lobed European H. 
nobilis. 

Leaf-blade. Among the European collections of H. nobilis 
examined, about an equal number wei'e either round-lobed or 
acute-lobed. Among the latter, a number of specimens are 
on the border line and have an ai)pearance intermediate in 
aspect between H. aenfiloba and H. anierieana. Among the 
round-lobed leaf-blades of the Eui’opean H. nobilis are also 
a number of border line cases which exhibit a slight acute¬ 
ness of the lobes. In some specimens, both types of leaf-lobes 

appeared on the same sheet (hei’b. J. S. Mill, May, 18.‘)9, 
Austria, in Gray Hei'barium), 

In general, the lolies of the leaf-blades of the American 
plants of Hepafiea- are sutticientlv well-differentiated to en- 
able one to distinguish two tyi)es (1) those with the lobes 
rounded at the summit and usually broader than long, the 
length of the leaf-blade being about two times the distance 
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from the base of the sinuses to the summit of the petiole, 
the usually accepted characteristics of H. americana, and 
(2) those with the lobes acute or acutish at the summit and 
usually longer than broad, the lengfh of the leaf-blade being 
about three times the distance from the base of the sinuses 
to the summit of the petiole, the usually accepted character¬ 
istics of H. (icutilobd. In various parts of the I’ange where 
the two taxa meet, putative hybrids are encountered which 
cannot be placed in either H. ncufiloba or H. americana. An 
example of this is represented by the collection of Steyer- 
mark 73114 from Reynolds County, Missouri (steep, north¬ 


facing wooded slopes along West Fork of Black River, T 32 


W. sec. 1. southeast of West Fork P. 0., 7 '/: 


Mus 


^ ^ ^ ^ — — — ^ , 

At this locality the uppermost acid chert slopes are occupied 
by H. americana, while the lower and middle limestone 
slopes are inhabited by H. acufiloba. Similar intermediate 
hybrid specimens were found in Carter County, Missouri, 
where both taxa are present, and in Lake County, northern 
Illinois, where the problem of intei'mediate plants presented 
itself to the authors at the outset of this study. 

Forms of acute-lobed H. noi)ili.'i of Europe often resemble 
specimens of H. acutiloba, and, similarly, forms of round- 
lobed H. nobilis of Euroi^e often markedly i-esemble plants 
of H. americana. It is, therefore, a matter of difficulty to 
distinguish some of the European forms of H. nobdin from 


one or the other of the two American taxa. 

Petioles and. scapes. Lenglh of the iietioles in H. ameri¬ 
cana. varies fi’om 4-15 cm. long in flowering specimens. In 
both the round-lobed and acute-lobed foi'ins of H. nobdis of 
Europe, the petioles vary from 3-17 cm. long in flowering 
material. In H. aciitdoba. the [letioles are slightly longei*. 


varying* fi‘om (>-*20 cm. long. 

The scapes of European //. iiobdts in flowei’ing specimens 
average somewhat longer than those of the American plants, 
equaling or surpassing the leng'th of the petioles. The peti¬ 
oles and scapes of the Eui*opean H. nobilis are usually less 
pubescent than those of the American plants, and especially 
of H. americana.. 

Sepal length. With respect to the length of the sepals, the 


